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Objectives of the Facility  

•   variable density  
•   tunable kinematic viscosity   
•   high Reynolds numbers 
•   high Rayleigh numbers 
•   dissipation scales resolvable by Lagrangian Particle Tracking 
•   mean flows sufficiently slow for observations 
•   affordable   

   use of  room temperature gases at pressures 1mBar to 20 Bar 
       (Air, Nitrogen, Helium, SF6) 
  pressure vessels and gas handling system  
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Gas handling facility: 

•   storage of  13 tons of  SF6 
•   fill station and liquefier 
•   pressure 1mbar to 19 bar 
•   other gases  



Pressure cylinder 
      (cigar) 

Variable Density Turbulence Tunnel 
                              (2009) 

18m 

 Prandtl's Friction Tunnel (1938) 
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Variable Density Turbulence Tunnel 
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Active Grid 
M = 163 mm 
130 independent position controlled winglets 
rotate through 180 degrees at up to 2 Hz 



Active Grid 
M = 163 mm 
130 independent position controlled winglets 
rotate through 180 degrees at up to 2 Hz 



4 cameras that drive with mean flow 
up to 5m/sec 



ultra-high Reynolds number 
at measurable scales 

Change by   1.  kinematic viscosity 
                     2. driving  

particle tracking will be possible.   



Pressure cylinder 
      (cigar) 

Particle Dynamics Facility  (Cigar) 
pressure vessel 1 mbar – 20 bar 
5m long – 1.5m diameter 

Lagrangian Exploration  Module  





Pressure cylinder 
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High Pressure Convection Facility (Uboot)  











vented sealed 

mean temp warmer than Uboot 

mean temp colder than Uboot 



sealed 

mean temp warmer than Uboot 

mean temp colder than Uboot 
Inclined by 0.8 degree 



two states only 



χ =  (Tbot - Tc)/(Tc - Ttop) 

shift in upper branch depends on Ra not temp. difference 



Passive Grid Turbulence in the VDTT 



Conditions under which data were 
taken 



The large scales 



Dissipation 



Local slope of second order longitudinal 
velocity structure functions 

- small scales decrease 



3rd order velocity structure functions 



Energy Spectra 



Energy Spectra 
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bottle neck grows and 
shrinks with Re  

probe cutoff 



Predicted properties for the  
active grid  



We have given a summary of the Goettingen Turbulence 
facility – more at http://www.ds.mpg.de 
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